The history and rationale for monoclonal antibodies in the treatment of hematologic malignancy.
The potential of antibodies as "magic bullets" for cancer therapy has been appreciated for nearly a century. During the past 25 years, various scientific developments have made possible the production of unlimited quantities of clinical-grade murine, chimeric, and humanized monoclonal antibodies (MoAbs). Intact, unconjugated MoAbs may: [1] produce anticancer effects through the immune system on the basis of interactions between the Fc portion of antibody and complement proteins and/or effector cells; [2] induce regulatory effects by neutralizing circulating ligands or blocking cell membrane receptors, thereby interfering with ligand/receptor interactions and signal transduction; [3] serve as immunogens for anti-cancer vaccines through the anti-idiotype-network cascade. Conjugated MoAbs can serve as carriers of other agents such as radioisotopes, natural toxins, chemotherapy drugs, cytokines, and immune cells. Important aspects of the antigenic target are the degree to which it is tumor-specific or tumor-associated, whether it internalizes or not, whether it is shed, the density of expression, and the physiologic significance of the antigen to the target cell. The clinical foundation for antibody-mediated therapy was laid in the 1980s when investigators established the safety of antibody administration, defined certain predictable antibody-mediated toxicities, and confirmed that antibodies could reach tumor targets and produce antitumor effects. A major limitation of these early mouse monoclonal antibodies was overcome with the production of antibodies with varying degrees of humanization. In 1997 rituximab (Rituxan), a mouse-human chimeric anti-CD20, became the first MoAb approved by regulatory agencies for the treatment of a human malignancy.